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Mechanisms that favor the exhumation of subducted crustal material, both continental and oceanic, 
have been explored by mean of several models and 2D numerical studies. Petrological and 
numerical models (e.g. Ernst and Liou, 2008; Roda et al., 2010; Regorda et al., 2013 and refs. 
therein) reveal that the dehydration process of the oceanic slab, with a consequent hydration of the 
mantle wedge, have a primary role for developing a convective dynamics in the area between the 
slab and the upper plate, since the beginning of the subduction.	  
The geodynamics of a convergent ocean/continent margin, evolving from subduction to continental 
collision, was analyzed by means of a 2D finite element thermo-mechanical model, in which the 
physics of the crust-mantle system is described by the equations for continuity, conservation of 
momentum and conservation of energy. A viscous behavior for the whole system is assumed, with 
both density and viscosity depending on temperature and composition. Different values of 
convergence velocities, 3, 5 and 8 cm/yr, have been used, as representative of slow, medium and 
fast subduction systems, respectively. 
Our analysis is particularly focused on the effects of viscous heating and mantle hydration on the 
dynamics in the wedge area. The results support that these mechanisms, differently from our 
reference model without hydration and viscous heating (Marotta and Spalla, 2007), induce the 
development of short wavelength convective cells in the wedge area, that favor the exhumation of 
buried crustal material since the early stages of the subduction (Figure 1).	  
Model predictions, in terms of pressure, temperature, lithology and time, will be compared with 
structural, petrological and age natural data from the European Variscan crust to check and 




Ernst W.G. and Liou J.G. (2008), High- and ultrahigh-pressure metamorphism: Past results and 
future prospects, American Mineralogist, 93, 1771–1786, doi: 10.2138/am.2008.2940. 
 
Marotta A.M. and Spalla M.I. (2007), Permian-Triassic high thermal regime in the Alps: Result of 
late Variscan collapse or continental rifting? Validation by numerical modeling, Tectonics, 
26, TC4016, doi: 10.1029/2006TC002047. 
 
Regorda A., Marotta A.M. and Spalla M.I. (2013), Numerical model of an ocean/continent 
subduction and comparison with Variscan orogeny natural data, Rend. Online Soc. Geol. It. 
01/2013, 29, 142-145.  
 
Roda M., Marotta A.M. and Spalla M.I. (2010), Numerical simulation of an ocean-continent 
convergent system: Influence of subduction geometry and mantle wedge hydration on 
crustal recycling, Geochem. Geophys. Geosyst., 11, Q05008, doi: 10.1029/2009GC003015.	  
 
 
Figure 1 - Two evolutionary stages of the model. Dashed black lines indicate 800 K, 1100 K, 1300 K and 1500 K isotherms. Black, 
dark gray and light gray points represent lower oceanic crust, upper oceanic crust and continental crust, respectively.  In the insets, 
the streamlines (black lines) and the hydrated area (light gray) are also represented. 
